Regional Brazilian diet-induced pre-natal malnutrition in rats is correlated with the proliferation of cultured vascular smooth muscle cells.
Pre-natal malnutrition induces hypertension and insulin resistance, pathologies commonly linked to atherosclerotic disease. The proliferation of vascular smooth muscle cells (SMCs) is important during development of the atherosclerotic plaque. In this work, we investigated whether the serum of pre-natal malnourished Wistar rats could alter the proliferation of aortic and renal artery SMCs in culture. Malnutrition was induced by feeding a basic regional diet available in a rural area of Pernambuco State, Brazil. This diet was rich in carbohydrates and deficient in proteins, lipids, vitamins and minerals, including sodium chloride. Serum was obtained from the blood of 90-day-old control and pre-natal undernourished rats. SMCs from control Wistar rats at the 6th passage were allowed to adhere to plates in Dulbecco's modified Eagle's medium (DMEM) supplemented with fetal calf serum (10%). Subsequently, the SMCs were maintained in DMEM supplemented with rat serum (10%). The number of cells was counted on the 3rd, 6th and 8th days of culture into rat serum. [3H]-thymidine incorporation into SMCs was evaluated after 20 h or 6 days of incubation. The birth weight of male and female undernourished offspring was 25% (p<0.05) and 46% (p<0.05) lower, respectively, than their corresponding control groups. On the 8th day of culture, the number of aortic SMCs in the serum of undernourished male and female rats, as well as renal artery SMCs in the serum of undernourished female rats, was higher than in the serum of control rats. The [3H]-thymidine incorporation was higher in aortic SMCs incubated for 6 days in the serum of undernourished male and female rats. At confluence, the density of aortic SMCs was higher than that of renal artery SMCs. Pre-natal malnutrition produces serum with altered properties that can affect the proliferation of SMCs and may contribute to atherosclerotic disease.